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Introduction
Sedentary lifestyle connected, immobilization related with the
civilizational development most frequently involves spine and
lower limbs pain complaints. But, we must not forget the
sitting work effect on the shoulder and arm joints. Performing
of some manipulating, precise motions also requires
employment of the structures included in the shoulder
complex. The shoulder pain complaints are the second one
after the back pains with respect of occurrence frequency [1 ] .
Occurring overload-pain ailments are the first symptom of
functional disturbances. The pain causes the increase of
muscular tension and necessity to spontaneously reduce the
motion range and to assume the pain-free position, that may
gradually get fixed, leading in result to further pathologic
changes in muscles and circumarticular tissues. So called, the
vicious cycle is created. It leads particularly quickly to restrict
the retracting movement range and the arm internal rotation.
At this stage, the manual therapy treatments appear to be very
effective. The effects of the manual therapy techniques,
regardless the method used, considerably exceed the
traditional pain treatment with the use pharmacological
means.
In practice, the manual medicine id directed to restore the
motor system function by specialized physical actions like the
touch, pressure, tractions, mobilizations with an impulse. [2]

Purpose of this study
The purpose of this study was to compare the effects of
motional mobilization according to Mulligan's concept to the
treatment with the use of circumarticular injections, in two
examined groups with problems related to the glenohumeral
joint. An attempt was taken to determine the effects of each
therapeutic procedure on the clinical image in the examined
persons and on their subjectively assessed state of being. The
following research questions were asked to verify
effectiveness of the methods.
1 . Whether the applied Mulligan's mobilization with motion
combined with the pectoral girdle muscle tapping would
reduce the pain feeling and increase the joint movability range
comparing to the circumarticular injections.
2. To what extent the patient's pain feeling change after
application of these therapeutic methods.
3 . How individual treatments affect the patients' efficiency
level in respect of daily activities, according to the
international shoulder disability index SPADI.
4. To what extent each of the applied improvement procedure
would affect the provocative tests results and the night time
pain feeling level, and in consequence the patients' sleep
comfort.

Material and Methods
The research included the patients with the painful shoulder
syndrome. Patients were qualified for the therapy on the basis
of the clinical image and additional RTG and/or USG tests. 27
persons participated in the research, at the age from 19 to 80
years, 1 5 women (55%) and 12 men (44%). The patients were
divided into two groups with different treatment programs.
The first group comprising 16 persons was treated with the
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circumarticular injections of medicines of the corticosteroids
group. In the second group, 11 persons, the physiotherapy
program was based on the manual therapy according to Brian
Mulligan's concept MWM technique and the medical tapping.
The patients of the two groups were monitored for the period
of three weeks. The tests were made twice, before and after
the therapy, and each patient underwent a clinical assessment
using the visual-analogue pain scale VAS, SPADI (Shoulder
Pain and Disability Index), provocative tests HIN (Hand In
Neck), HIB (Hand In Back), POP (Pour Out of Pot), Job's
resistance test for the muscles infraspinatus and subscapularis,
painful arc rate (70°-120°), "belly–press” test for
subscapularis and goniometric measurement of the motion
range in a fibular plane – bending motion, and in a frontal
plane – retract motion, and also subjective night time pain
feeling that causes sleeping disturbances.

Statistical analysis
For both groups, the arithmetical average and the standard
deviation were determined. In order to check if the used
therapy type had any effect on the upper limb function
improvement, the double factor variance analysis was made,
where the effects of the moment and the therapy type and their
interaction with analyzed parameters (VAS, SPADI, HIN, HIP,
Job's, belly-press test, motion range) were checked . The
inter-group factor was the type of therapy, while the intra-
group factor was the measurement moment: before and after
the therapy.

Research results
The application of the therapeutic techniques with the
mobilization with motion according to Mulligan in the 2nd
patients group brought expected effect both in the form of
clinical condition improvement, and in the patients' subjective
assessment. The therapy program used in the 1 st group, that
was based on the circumarticular injections, indicated positive
therapeutic effect as well, but in lesser extent. The greatest
improvement with the used manual therapy techniques
combined with the tapping was achieved in controlling pain
that periodically increased and that caused sleep disturbances
at night (Table 1 ).

Table1 Descriptive statistics for subjective pain ailments evaluation at night before and after the therapy

Measurement moment Type of therapy Yes No

Before

After

Corticosteroids
Mulligan
Total

Corticosteroids
Mulligan
Total

100% (16 persons)
81 ,8% (9 persons)
92,6% (25 persons)

62,5% (10 persons)
1 8,2% (2 persons)
44,4% (12 persons)

0% (0 persons)
1 8,2% (2 persons)
7,4% (2 persons)

37,5% (6 persons)
81 ,8% (9 persons)
55,6% (15 persons)
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The variance analysis showed statistically significant main
effect of the intra-group factor - moment of measurement:
F(1 .25)=74.43; p<0.001 . It means that after the therapy (re-
gardless its type) the pain level dropped comparing to the pre-
therapy measurements. The variance analysis showed statisti-
cally significant main effect of the intra-group factor -
moment of measurement: F(1 .25)=3.57; p=0.07. The pain le-
vel drop was similar for both therapy types. Additionally, the
variance analysis showed statistically significant main effect
of the inter-group factor - type of therapy: F(1 .25)=8.21 ;
p=0.008. It means that the pain level was higher in the group
that was treated with the corticosteroids, independently on the
measurement moment (averaged results before and after the
therapy). The discussed dependences are presented in Fig. 1 .

In order to monitor if the used therapy type had any effect on
the shoulder improvement, the statistical analysis was made in
the variance with a mixed scheme, where the inter-group
factor was the type of therapy, and the intra-group factor was
the measurement moment: before and after.
The variance analysis showed statistically significant main
effect of the intra-group factor - moment of measurement:
F(1 .25)=83.48; p<0.001 . Regardless the therapy type, the pain
level dropped comparing to the pre-therapy measurements
after the therapy completion. The variance analysis showed
statistically significant main effect of the intra-group factor -
moment of measurement: F(1 .25)=0.86; p=0.362. The
shoulder disability level drop was similar for both therapy
types. Additionally, the variance analysis showed statistically
significant main effect of the intra-group factor - type of
therapy: F(1 .25)=9.53; p=0.005. It means that the shoulder
disability level was higher in the group that was treated with
the corticosteroids, independently on the measurement
moment (averaged results before and after the therapy). The
discussed dependences are presented in Fig. 2.

Corticosteroids Mulligan Total

Fig. 1. Pain evaluation in VAS scale before and after therapy
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In order to check if the used therapy type had any effect on the
results improvement in the provocative tests, the variance analy-
sis was made with a mixed scheme, where the inter-group factor
was the type of therapy, and the intra-group factor was the me-
asurement moment: before and after. Figure 3 presents descripti-
ve statistics from the analysis performed.
The analysis showed statistically significant main effect of the
intra-group factor - moment of measurement: F(1 .25)=79.56;
p<0.001 . Regardless the therapy type, the count of positive test
results dropped comparing to the pre-therapy measurements be-
fore the therapy completion. No statistically significant interac-
tion effect was demonstrated between the measurement moment
and the therapy type: F(1 .25)=1 .53; p=0.227. The positive pro-
vocative test results drop was similar for both therapy types. The
main effect was statistically significant for the inter-group factor -
type of therapy: F(1 .25)=11 .30; p=0.002. Number of positive
provocative test results was higher in the group that was treated
with the corticosteroids, independently on the measurement mo-
ment (averaged results before and after the therapy).
In order to check if the used therapy type had any effect on the
results improvement in the goniometric measurement in the fibu-
lar plane, the variance analysis was made with a mixed scheme,
where the inter-group factor was the type of therapy, and the in-
tra-group factor was the measurement moment: before and after
(Fig. 3).

Fig. 2. Shoulder pain and disability index SPADI before and after therapy
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Fig. 3. Provocative test results before and after therapy
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During the variance analysis, statistically significant main effect of
the intra-group factor - moment of measurement, was demonstra-
ted: F(1 .25)=60.65; p<0.001 . After the therapy (regardless the the-
rapy type), the fibular plane goniometric measurement results
increased comparing to the pre-therapy measurement. The varian-
ce analysis showed statistically significant main effect of the intra-
group factor - moment of measurement: F(1 .25)=0.03; p=0.874.
Thus, it may be concluded that the results increment in the fibular
plane goniometric measurement was similar for both therapy ty-
pes. Moreover, the main effect was statistically significant for the
inter-group factor - type of therapy: F(1 .25)=33.35; p<0.001 . The
fibular plane goniometric measurement level was higher in the
group that was treated with the Mulligan's method, independently
on the measurement moment (averaged results before and after the
therapy). The discussed dependences are presented in Fig. 4.

In order to check if the used therapy type had any effect on the
results improvement in the goniometric measurement in the
fibular plane, the variance analysis was made with a mixed
scheme, where the inter-group factor was the type of therapy,
and the intra-group factor was the measurement moment:
before and after the therapy. Figure 5 presents descriptive
statistics from the analysis performed.
The variance analysis showed statistically significant main
effect of the intra-group factor - moment of measurement:
F(1 .25)=56.22; p<0.001 . It means that after the therapy, the
frontal plane goniometric measurement results increased
comparing to the pre-therapy measurement. The variance
analysis showed no statistically significant interactive effect
between the moment of measurement and the therapy type:
F(1 .25)=0.1 2; p=0.729. It means that the results increment in
the frontal plane goniometric measurement was similar for
both therapy types. Additionally, the variance analysis showed
statistically significant main effect of the intra-group factor -
type of therapy: F(1 .25)=20.52; p<0.001 . It means that the
frontal plane goniometric measurement level was higher in the
group that was treated with the Mulligan's method,
independently on the measurement moment (averaged results
before and after the therapy) (Fig. 5).

Fig. 4. Results of goniometric measurement in plane
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In order to check if the therapy type had any effect on the pa-
tients' pain feeling at the night time, the calculations were
performed with a percentage presentation of the patients' re-
sponses. The inter-group factor was the type of therapy, while
the intra-group factor was the measurement moment. Table 1
presents descriptive statistics from the analysis performed.
The above calculations indicate that before the therapy most
patients (92.6%) had a pain that intensified at the night time
and caused their awakening. Comparison of the results be-
tween groups indicated improvement in 6 of 16 persons in the
1 st group, that was treated with corticosteroids injections,
while in the 2nd group it was 7 of 11 persons treated with
Mulligan's method.

Discussions and conclusions
In the research the Mulligan's mobilization with movement
(MWM) was used. For the mobilization with movement some
scientific reports indicate its great effectiveness in the therapy
of various joint dysfunctions [3] . This manual therapy allows
to reduce the pain ailments and to improve the life quality in
the painful shoulder syndrome [4] . The researches described
in the specialist literature proves that to have better effect in
the improving therapy, it is required to use the scapula
mobilizing exercises that reclaim its natural motor pattern to
restore correct spatula-shoulder rhythm [5] . The MWM
techniques do not belong to the technique group called
"enforced passive stretching", but they are delicate
mobilization combined with the patient's active movement by
which he or she actively participates in the treatment process.
The researches by Teys, Bisset and Vicenzino made on 24
persons with the movement range restriction and severe
shoulder pain indicated improvement for the movement range
by 15.3% and reduction of the pain feeling by 20.2% [6] . In
Teys et al. study the three mobilization techniques were
compared: end-range – ERM, mid-range – MRM and
mobilization with movement – MWM) in the therapy of
frozen shoulder. No significant differences between ERM and

Fig. 5. Results of goniometric measurement in frontal plane, before and after therapy

Before

After

Corticosteroids Mulligan TotalM
ov
em
en
tr
an
ge
in
fr
on
ta
lp
la
ne
-m
ea
n
[°
]



1 23

nr 1 /201 7 (1 7)

www.fizjoterapiapolska.pl

MWM techniques, used for the spatula-shoulder joint, were
found. The results indicated that ERM and MWM were more
effective method than MRM to improve the circumarticular
structures stretch. ERM and MWM had significant effect on
the movement range increase and the spatula-shoulder rhythm
improvement [6, 7] . The results achieved in this study also
confirm effectiveness of the mobilization according to Mulli-
gan in treating patients with the subacromial impingement
syndrome. The movability range in the 2nd group increased
on average by ca. 42° for the bending motion and by 43° for
the retracting motion. The studies by Kanase and Shanmugam,
where the group of patients treated according to Maitland's
concept and with kinesiotapping elements was compared to
the group with only manual therapy, indicated clearly the in-
crease of the movement range in the kinesiotapping group [8] .
Drjordjevic et al. also observed similar results in the group
treated with MWM together with kinesiotapping [9] . Therefo-
re, kinesiotapping is very good complement to the manual
therapy. Additionally, the shoulder bar movability range is
positively affected by such physiotherapeutic treatment like:
cryotherapy, laser therapy, TENS currents and phonophoresis
[1 0] . At the researches concerning effectiveness of the shoul-
der complex dysfunction, in addition to the movement range
analysis, the attention is also paid to other elements, including
the pain ailments. It is undoubtedly one of the most important
elements in the disorder intensity assessment, which signifi-
cantly affects the upper limb function evaluation, and the sa-
me the life quality. The shoulder pain ailments assessment
should also include its extent, character, place, time (daytime,
night, rest) and situations that trigger them. There are many
scales to measure the pain ailments [1 , 8, 11 ] . Many authors
indicate the role of physiotherapy, in particular directed to re-
store the upper limb function in the therapeutic treatment,
both conservative and operational [7, 8, 1 2, 1 3] . Some regard
the analogue visual 10-degree Huskinsson scale as the best
assessment method. For accurate evaluation of the painful
shoulder syndrome, its exact location is undoubtedly essential.
The functional tests, that were also employed in the presented
study, are used for this purpose.
The shoulder pain and disability index (SPADI) questionnaire
was used in this research. Movability range, mutual coordina-
tion of the nerve and muscular system, as well as the pain de-
gree are one of the basic, coupled elements that ensure
efficiency of the shoulder complex. Any disturbance of one of
this elements significantly affects the others. The pain and re-
lated restrictions of the movement amplitude trigger a series
of compensation mechanisms, and this in turn changes the
motor stereotype and secondary overload symptoms.
Manual therapy, in long-term approach, gives similar results
as operational treatment and treatment with corticosteroids
[14] .

Conclusions
Each of the used measurement methods, regardless the
therapy type, brought some improvement in both investigated
groups. Better results concerning the pain ailments evaluation,
the shoulder efficiency level and the movement range were
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obtained in the 2nd group, in which the mobilization with
movement was applied. In the patients of this group, the sub-
jective pain feeling also decreased. The used therapy in both
groups lowered the disability level according to the interna-
tional shoulder pain and disability index SPADI. The shoulder
disability level was higher in the group treated with cortico-
steroids. In the group treated with circumarticular injections
the number of positive provocative test results was higher.
Further researches with larger groups of patients are necessary.
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